
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  5 1 7   6 4 7   A 3  

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  Application  number:  92710014.9 

@  Date  of  filing:  02.06.92 

int.  CIA  H01L  29/76,  H01L  2 9 / 1 4  

©  Priority:  04.06.91  JP  132712/91  ©  Applicant:  FUJITSU  LIMITED 
20.06.91  JP  148710/91  1015,  Kamikodanaka  Nakahara-ku 

Kawasaki-shi  Kanagawa  211(JP) 
@  Date  of  publication  of  application: 

09.12.92  Bulletin  92/50  @  Inventor:  Saito,  Miyoshi,  c/o  Fujitsu  Limited 
1015,  Kamikodanaka,  Nakahara-ku 

©  Designated  Contracting  States:  Kawasaki-shi,  Kanagawa,  211(JP) 
DE  FR  GB  Inventor:  Mori,  Toshihiko,  c/o  Fujitsu  Limited 

1015,  Kamikodanaka,  Nakahara-ku 
©  Date  of  deferred  publication  of  the  search  report:  Kawasaki-shi,  Kanagawa,  211(JP) 

21.07.93  Bulletin  93/29 

©  Representative:  Seeger,  Wolfgang,  Dipl.-Phys. 
Georg-Hager-Strasse  40 
W-8000  Munchen  70  (DE) 

©  Quantum  semiconductor  device  that  uses  a  quantum  point  contact  for  producing  a  quantum 
mechanical  carrier  wave  with  directivity. 
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©  A  quantum  semiconductor  device  comprises  a 
channel  region  (40)  formed  with  a  two-dimensional 
carrier  gas,  a  Schottky  electrode  structure  (36)  pro- 
vided  on  the  channel  region  for  creating  a  depletion 
region  (16)  in  the  channel  region  to  extend  in  a 
lateral  direction  such  that  the  two-dimensional  carrier 
gas  is  divided  into  a  first  region  and  a  second 
region,  a  quantum  point  contact  (38)  formed  in  the 
depletion  region  to  connect  the  first  and  second 
regions  of  the  two-dimensional  carrier  gas  in  a  lon- 
gitudinal  direction,  an  emitter  electrode  (30)  provided 
on  the  channel  region  in  correspondence  to  the  first 
region  of  the  two-dimensional  carrier  gas,  one  or 
more  collector  electrodes  (42,  44)  provided  on  the 
channel  region  in  correspondence  to  the  second 
region  of  the  two-dimensional  carrier  gas,  and  an- 
other  Schottky  electrode  structure  (32,  34)  provided 
in  correspondence  to  the  first  region  for  creating  a 
depletion  region  therein  such  that  a  path  of  the 
carriers  entering  into  the  quantum  point  contact  is 
controlled  asymmetrical  with  respect  to  a  hypotheti- 
cal  longitudinal  axis  that  passes  through  the  quan- 
tum  point  contact  in  the  longitudinal  direction. 
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